Abstract. This paper is framed within the problem of analyzing the rationality of the components of two classical geometric constructions, namely the offset and the conchoid to an algebraic plane curve and, in the affirmative case, the actual computation of parametrizations. We recall some of the basic definitions and main properties on offsets (see [13]), and conchoids (see [15]) as well as the algorithms for parametrizing their rational components (see [1] and [16], respectively). Moreover, we implement the basic ideas creating two packages in the computer algebra system Maple to analyze the rationality of conchoids and offset curves, as well as the corresponding help pages. In addition, we present a brief atlas where the offset and conchoids of several algebraic plane curves are obtained, their rationality analyzed, and parametrizations are provided using the created packages.
Introduction
In this paper we deal with two different geometric constructions that appear in many practical applications, where the need of proving rational parametrizations as well as automatized algorithmic processes is important. On one side we consider offset varieties and on the other conchoid varieties. Offsets varieties have been extensively applied in the field of computer aided geometric design (see [5] , [3] , [4] ), while conchoids varieties appears in several of practical applications, namely the design of the construction of buildings, in astronomy [6] , in electromagnetism research [20] , optics, physics, mechanical engineering and biological engineering [7] , in fluid mechanics [19] , etc.
The intuitive idea of these geometric constructions is the following. Let C be the field of complex numbers (in general, one can take any algebraically closed field of characteristic zero), and let C be an irreducible hypersurface in C n (say n = 2 or n = 3, and hence C is a curve or a surface). Moreover, although it is not necessary for the development of the theory, in practice one considers that C is real (i.e. there exists at least one regular real point on C). The offset variety to C at distance d (d is a field element, in practice a non-zero real number), denoted by O d (C), is the envelope of the system of hyperspheres centered at the points of C with fixed radius d (see Fig.1, left) ; for a formal definition, see e.g.
[1]. In particular, if C is unirational and P(t), with t = (t 1 , . . . , t n ), a rational parametrization of C, the offset to C is the Zariski closure of the set in C n generated by the expression P(t) ± d
where N (t) is the normal vector to C associated with P(t).
The conchoid construction is also rather intuitive. Given C as above (base variety) and a fixed point A (focus), consider the line L joining A (in practice the focus is real) to a point P of C. Now we take the points Q of intersection of L with a hypersphere of radius d centered at P . The Zariski closure of the geometric locus of Q as P moves along C is called the conchoid variety of C from focus A at a distance d and denoted by C A d (C) (see Fig.1 right) ; for the geometric construction of the conchoid and, for a formal definition, see e.g. [15] and [10] . The Conchoid of Nicomedes and the Limaçon of Pascal are the two classic examples of conchoids, and the best known. They appear when the base curve is a line or a circle, respectively. Similarly, if C is unirational and P(t) is a rational parametrization of C, then the conchoid is the Zariski closure of the set defined by the expression
P(t) ± d P(t) − A P(t) −
A . 
